Abstract-A series of visual enumeration tasks were conducted investigating the role of the dorsal visual stream in motion segmentation. Cortical areas representing the lower visual field have greater connections with the parietal cortex and should therefore show an advantage for processes driven by the dorsal stream (Previc, 1990). We looked for differences in processing displays in the upper versus lower visual field when targets required segmentation from distractors in an enumeration task. In a baseline condition, random configurations of moving and static items were presented briefly (200 ms) to the upper or lower visual field. Fast and efficient enumeration took place both for moving targets and for static targets presented alone; there was no effect of visual field. In contrast, for moving targets, a lower visual field advantage was found when the inclusion of static distractors demanded segmentation by motion. This disappeared at the smaller display sizes when the targets were presented in canonical patterns. The results are consistent with segmentation of moving targets from static distractors being mediated by dorsal regions of the visual cortex, particularly under conditions of high load (non-canonical patterns). These regions show greater sensitivity to the lower visual field and to magnocellular-based input.
INTRODUCTION

Upper and lower visual differences
Evidence exists for the specialisation for object and spatial vision within the higherlevel visual areas (DeYoe and Van Essen, 1988; Livingstone and Hubel, 1988; Ungerleider and Mishkin, 1982) . The dorsal stream leading to the occipitalparietal areas is involved in motion and depth perception, as well as spatial vision. In contrast, the ventral route, involving occipital-temporal areas is responsible for object recognition. Uniquely within the visual system, the parietal lobe has differential representation of the lower relative to the upper visual field, in terms of the connections between the primary visual area and the occipital-parietal regions (Gazzaniga and Ladavas, 1987) . Previc (1990) suggests that this may have developed from the involvement of the parietal system in coding the perceptual ground in visual scenes and in directing actions into peripersonal space, which is consistent with a role for the dorsal visual stream in processing visual information for action (Milner and Goodale, 1995) . Conversely, there appears to be stronger links between the representation of the upper visual field in primary visual cortex and the temporal lobe (Previc, 1990 ). These differences in spatial representation suggest that the contrast between performance in the upper and lower fields can be informative about how stimuli are coded in the dorsal and ventral visual streams.
Certainly there are reports of increased spatial resolution (Talgar and Carrasco, 2002) and increased contrast sensitivity (Carrasco et al., 2001) in the lower visual field. A review by Previc (1990) concluded that performance was enhanced particularly for stimuli of low spatial and high temporal frequency. This fast and transient response to low spatial frequencies is characteristic of the magno-cells, which provide substantial input to the dorsal visual stream (DeYoe and Van Essen, 1988) . More generally, information in the lower visual field may be processed in a more global fashion with a non-linear response, allowing greater sensitivity and more precise information about spatiotemporal phase. This may lead to increased sensitivity to global motion in the lower visual field (Raymond, 1993; Raymond and Hill, 2001 ).
Other results, particularly using visual search procedures, have generated more contradictory evidence on the relations between processing in the upper and lower visual fields. Von Grunau and Dube (1994) found that during search for 3D targets, performance was more efficient in the lower than the upper visual field, specifically for upward tilted targets among downward tilted distractors. This effect was interpreted in terms of the ecological validity of having downward tilted stimuli in the lower visual field (similar to viewing objects from above) and the anomaly of the upward tilted target. In contrast, Previc and Naegele (2001) found more efficient search for targets in the upper visual field across a range of stimuli, and no field effect at all when participants searched for an upward tilted target among downward tilted distractors. Previc and Naegele explain the upper visual field advantage in terms of visual search relying on an 'extrapersonal' attentional system. According to Previc (1990) , this system directs attention to regions of space beyond which an individual can interact using their visuomotor skills, i.e. to what Previc terms 'far space'. Such a system may have developed an upper field bias due to the likelihood of distant objects in the visual environment being positioned above the horizontal meridian, leading to better connections between object recognition areas and the upper visual field (Previc, 1990) . Previc and Naegele (2001) suggest that the discrepancy between their study and that of Von Grunau and Dube (1994) may reflect the involvement of eye movements. In free viewing (when eye movements
